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Telerecordlng and Telereproduction Device for Endoscopies In 
Human and Animal Bodies 

A television camera, designed for purposes of endoscopies in the 
shape of an ellipse, swallowable and transported by the natural 
peristalsis as advance feed, sends picture point signals to a storage 
provided outside the body, picture reproduction by means of a 
visual display unit or picture printing appliances, which retrieve the 
picture point signals from the storage. 
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Patent Clafms 



li Telerecordlng and telereproduction device with a television 
camera Insertable Into human as well as animal bodies and a 
reproduction device provided outside the body^ 

characterized by the fact 

that a swallowable continuously moved on television camera for 
performing a constant photographing procedure, equipped with an 
Illumination attachment, being under the movement influence of the 
natural peristalsis, is designed to take polydlrectfonal photographs 
and is equipped with a transmitting device for the radio 
transmission of television signals corresponding to these 
photographs, and that the reproduction device is equipped with a 
receiver for these radio-transmitted television signals, 

2i Device according to Claim 1, 
characterized bythe fact 

that the exterior shape of the television camera due to Its 
configuration as an egg-IIke long elliptical body, encourages Its 
advance movement by means of the natural peristalsis. 

Device according to Claim 1, 

characterized bythe fact 

that the television camera comprises at least one ferromagnetic 
element preferably of passive effect, and that its locomotion Is 
achieved by the influence of a magnetic field produced outside the 
body. 



4^ Device according to Claim 1, 
characterized bythe fact 
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that the television camera has to its entire length, vertically to Its 
longitudinal axis only circular cross-sections on the outside, viz. a 
design concentric in reference to Its longitudinal axis. 



Si Device according to Claims 1 to 4, 
characterized bythe fact 

that the television camera carries at least one ferromagnetic 
effective element, the magnetic longitudinal axis of which fs 
arranged crosswise to the longitudinal axis of the television camera, 
whereby by rotating the magnetic field produced outside the body, 
the television camera is rotatable around Its longitudinal axis. 



6i Device according to Claim 5, 

characterized bythe fact 

that the magnetic field is rotary In all planes of space. 



Tj. Device according to Claim 6, 
characterized bythe fact 

that a detector recognizing the alignment given at any time of the 
longitudinal axis of the television camera detects the plane of space 
In respect of the three dimensions of the space, in which each time 
an additional rotation of the magnetic field is performed in the 
space. 



a. Device according to Claim 7, 
characterized bythe fact 

that the television camera transmits the television signals via a 
dipole aligned in accordance with the longitudinal axis, and that the 
detector detects the momentary alignment ofthe television camera 
according to the space position of the television signals received 
from the reproduction device. 
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9i Device according to Claim 5, 
characterized bythe fact 

that the television camera is equipped with a photographic media 
focusing on a picture point and transforming light signals into 
electric signals, which delivers for the picture points spatially 
arranged in a row a television signal per picture point, viz, a series 
of television signals. 



1Q> Device according to Claim 9, 
characterized bythe fact 

that the photographic media is connected to an optical lens, which 
focuses the photographic sensibility each time on a photography 
point at the surface of the television camera. 



Hi Device according to Claim 1 or 10, 
characterized bythe fact 

that the television camera Is aligned In a light-transparent 
concentric sleeve and rotatable around Its longitudinal axis. 

12. Device according to Claim 11^ 

characterized bythe fact 

that the sleeve Is made of a flexible material and that the television 
camera is aligned In it floating in a transparent liquid thereby being 
rotatable. 



1^ Device according to Claim 11, 
characterized bythe fact 

that the sleeve is made of solid material and that the television 
camera is rotatable In It by means of a mechanical method of 
bearing and/or by means of a floating arrangement in a transparent 
liquid. 
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14, Device according to Claim 13, 
characterized by the fact 

that the function of the lens is effectuated or supported by the 
form-dependent and material-dependent refractive behavior of the 
liquid and/or the outer sleeve. 

15, Device according to Claim 
characterized bythe fact 

that the reproduction device is equipped with a memory, which 
receives the television signals. In particular picture-point- wise. 

16, Device according to Claim 5, 
characterized bythe fact 

that the television camera transmits the television signal per picture 
point as PCM signal to the reproduction device. 

17> Device according to Claim 1, 
characterized bythe fact 

that an inflatable sleeve for enlarging the photography field 
surrounds the television camera. 

Device according to Claim 1, 
characterized bythe fact 

that the television camera is equipped with a battery as a supply 
point. 

1£a Device according to Claim 2, 
characterized bythe fact 



6 



212 632 3489 P. 29/85 



that the power supply of the television camera is brought about by 
power radio-transmitted to the television camera In a frequency 
range differing from the frequency range of the television signals, 
[power] which the television camera receives via an antenna 
arranged in parallel to its longitudinal axis. 



2£L Device according to Claim 9 and 11, In particular also Claim 15, 
characterized bythe fact 

that the outer sleeve bears a marking, which, on rotation of the 
television camera and overrunning then tal<lng place by its 
photographic media, produces a marking signal which differs from 
the other television signals, and that several successive 
photographic cycles limited by two successive marl<lng signals each, 
result in a series of television signals, e.g. picture lines, which are 
successively assigned to one another by means of the marlclng 
signals arising in the reproduction device, particularly in its 
memory, each time at the beginning and/or end of the picture line. 



21. Device according to Claim 15, 
characterized bythe fact 

that the television signals, after intermediate storage in the 
memory, are made visible by a monitor pertaining to the 
reproduction device. 



22, Device according to Claim 9, 
characterized bythe fact 

that the television signals, in particular after intermediate storage, 
are made visible on paper or similar material by means of a printing 
device drawing the single picture points. 



23^ Device according to Claim 9; 
characterized bythe fact 
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that the television camera shows a photographic media In the range 
of Its largest circumference - in reference to Its circular cross- 
sections. 



24, Device according to Claim 9, 
characterized bythe fact 

that the television camera shows several photographic media, which 
are lying on Its surface In a line running lengthwise to Its 
longitudinal axis. 



Device according to Claim 1, 
characterized bythe fact 

that the television camera, for taking polydlrectlona! photographs, 
holds a ring of photographic cells, which are arranged at its surface 
in a vertical plane in the advance feed direction of the television 
camera. 



26. Device according to Claim 25, 
characterized by the fact 

that a control circuit activates the photographic cells successively 
one-by-one in cyclic sequence 



27. Device according to Claim 26, 
characterized bythe fact 

that the activation of each photographic cell consists in that each 
time, for generating a television signal, a media sensitive to light 
provided In the photographic cell for emitting this signal, will be 
connected to a circuit device for transmitting same, in particular to 
an encoder and in-particular to a transmitter, and that In particular 
at the same time an Illumination attachment assigned to this 
photographic cell is switched on, as well. 
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Telerecording and Telereproductlon Device for Endoscopies in 
Hunnan and Animal Bodies 



The invention relates to a telerecording and telereproductlon device 
with a television camera Insertable for an endoscopy into human 
and animal bodies, in particular into the digestive tract of these, 
and with a reproduction device provided outside of those. 

A device of this type is known already from the USA Patent 
Specification 2 764 149. The television camera is designed in this 
case as a probe, which Is connected to the reproduction device via a 
line, which serves for the transmission of the television data. 

Practical knowledge shows that many Inner organs, e.g. the small 
Intestine, are accessible only in part or with complications and/or 
discomforts only by means of probes of the type known in the art- 
Furthermore, it proves to be disadvantageous that by an endoscopy 
procedure using a probe of the known type, local tying during its 
course Is strictly enforced, whereby, among others, already the 
duration of an endoscopy procedure Is tightly limited !n time. 
Moreover, performing an endoscopy procedure Is not only limited in 
time because of the complications and discomforts connected 
therewith; but it is also not possible to perform It under any given 
conditions, e,g. it is not possible to perform It during sleep or 
physical stress and movement, and not in every position of the 
body. 

The Invention has the task, for eliminating the afore mentioned 
difficulties, to simplify, facilitate and to make the conditions of the 
endoscopy more independent from outside circumstances, In this 
connection, it is essential to be able to extend an endoscopy 
procedure to periods of time of any given length, so that it can be 
expanded to include Inner body parts of any size and length. 
Thereby it Is of particular significance that the advance feed of the 
television camera shall eliminate discomforts and complications, as 
far as possible. 

The Invention solves the task assigned in such a manner that a 
swallowable continuously moved on television camera for 
performing a constant photographing procedure, equipped with an 
illumination attachment, being under the movement Influence of the 
natural peristalsis, is designed to take polydirectlonal photographs 
and is equipped with a transmitting device for the radio 
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transmission of television signals corresponding to these 
photograplis, and that the reproduction device Is equipped with a 
receiver for these radio transmitted television signals. 

By the invention, it is rendered possible that for covering larger 
parts of the inner body, in particular, the digestive tract, by a longer 
lasting endoscopy procedure, the advance feed of the television 
camera will be without any discomfort and complications and 
independent from any outside conditions and open new possibilities 
for the endoscopy in respect of such conditions, e.g. the condition of 
the natural sleep- The advance feed can be made by means of the 
natural peristalsis. According to the Invention, It Is possible to cover 
by means of polydlrectlonal photographs the Influence of the 
peristalsis on the advance feed, by the fact that the picture 
reproduction visualizes compressing or extending distortions, which 
correspond to an accelerated or respectively, slowed down advance 
feed. 

A radio transmission of physiological signals from the human body 
to an outside receiver has been provided already in connection with 
Insulin dispensing. However, as in this case it concerns micro- 
aggregates inserted In a stationary manner Into the body, this 
technique cannot give any Idea for solving the problematic Issue 
forming the basis of the Invention. This results not only from the 
fact that such micro-aggregates cannot be brought to the place of 
action by simply swallowing same; nor does the technique of these 
micro-aggregates approach the complex of problems of the 
continuous advance feed of the television camera in dependence to 
the aim of telerecordings covering larger areas of inner body parts 
and covering at the same time the natural peristalsis by these 
photographs- 

Further configurations of the invention are stated In the Patent 
Claims 2 ff. 

By the further configuration of the invention according to Patent 
Claim 2, the possibility of sending on the television camera by 
means of the natural peristalsis, in particular of the digestive 
organS; is improved. 

The further configuration according to Claim 3 enables to influence 
the sending on (advance feed) from the outside, viz. to promote or 
to hinder it or to divert it, e.g. at turns and/or points of 
convergence or into convex curves. 
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The further configuration according to Claim 4 creates the possibility 
of rotating the television camera without applying any considerable 
force, vl2. by means of only slight force application, 

A summary of the further configurations dealt with above is 
combined in Claim 5 with an additional further configuration, 
according to which the television camera Is movable not only or 
instead of In longitudinal direction from the outside, but also for 
performing a rotation movement. To be able to carry this out also 
in elements with twisted shapes of vessels, In particular of the 
digestive tract, the further configuration according to Claim 6 
enables continuous adjusting of the plane of rotation of the 
magnetic field to the momentary plane of rotation of the television 
camera (vertical to Its longitudinal axis), For this purpose, according 
to another development of the invention according to Claim 7, a 
detector is designed, which enables this continuous adjusting. By 
the further configuration stated in Claim 8, the detector is able to 
detect the momentar/ space position and spatial alignment of the 
television camera by means of the television signals received, in 
order to continuously align accordingly the plane of rotation of the 
magnetic field. 

According to a further development of the Invention according to 
Claim 9, including some of Its further configurations mentioned 
above, it is achieved that the photographic technique Is simplified 
very much, in particular in connection with the possibility mentioned 
to carry out a controlled rotation movement. According to this 
further development, only a photographic media suitable for 
detecting a single picture point Is required, which. In the course of 
the rotation movement of the television camera, successively 
detects one after the other the picture points lying in the Immediate 
perimeter of the television camera and causes the emission of the 
respective television signals for the sequence of these picture points 
one after the other. As these picture points when moving on In 
longitudinal direction, are lying on a screw-shaped line, this fact 
gives rise also to possibilities of conclusions on a non-constant 
advance feed speed. In this connection, the further configuration 
according to Claim 10 gives rise to the possibility of Increasing both 
the precision of photography and the light efficiency during 
photography, which is of advantage to the specific lighting situation. 

The further configuration of the Invention according to Claim 11 
improves the conditions for the rotation ability of the television 
camera around its longitudinal axis. This Is followed by the further 
configuration according to Claim 12, whereby the television camera 
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can somewhat adapt itself in its outer shape to the environment. 
The further configuration according to Claim 13 creates a most 
favorable condition for the smooth-running rotation ability of the 
television camera, thereby reducing to a most considerable extent 
the respective friction and thereby also the force required for the 
relevant rotation movement 

The further configuration of the invention according to Claim 15 
makes It possible to extend an endoscopy procedure to longer 
periods of time of up to several hours or days, and to evaluate its 
result In Its entirety. The further configuration of the invention 
according to Claim 16 eliminates the risk of a quantitative 
falsification of the television signal, at least It reduces this risk 
considerably, 

Supplying the television camera and Its Illumination attachment 
with operating voltage according to Claim 18 considerably simplifies 
this power supply, while this supply according to Claim 19 enables 
any kind of time extension of the endoscopy procedures. 

According to the further configuration of the Invention according to 
Claim 20, it Is possible to create In a simple manner a connection 
among the series of television signals belonging to' the successive 
photography cycles, and the picture Unes corresponding to these 
series can be matched up into a comprehensive television picture. 
By the further configuration according to Claim 21 It is possible to 
view as a whole coherently endoscoped body parts. This possibility 
is offered also by the further configuration according to Claim 22, 
which, in addition, Is able to spare one memory. 

The further configuration of the invention according to Claim 23 
causes that the photographic procedures always take place at the 
location where the vessel surrounding the television camera, e.g. 
the small intestine, has been widened most, viz. is stretched 
smooth In its surface. It is furthermore caused thereby that the 
photographic procedures always take place at a location where a 
possibly existing vessel contents has been pressed away to an 
optimal extent. The further configuration according to Claim 24 
enables, in case of increased advance feed speed, to receive 
nevertheless a complete television picture in respect of the 
endoscopy object and its illustration. 

In Fig. 1 and Fig, 2 of the drawings, a preferred embodiment of the 
invention Is shown only In those elements which will contribute to 
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your understanding, it certainly is, however, not limited to same, 
The specification is restricted at first to a description of Fig. 1. 

In the middle part of Fig. 1, there is a transmission device In an 
egg-like long elliptical housing K shown In cross-section. The 
housing constitutes an ellipsoid with two equally long axes and with 
a third axis being longer by approximately one and a half to three 
times compared to the two axes. The description is approximately a 
tenfold to thirty-fold enlargement As apparent, the drawing shows 
a section illustration, whereby the longer (third) axis and one of the 
other two axes of the ellipsoid are lying In the drawing plane, the 
latter in the horizontal plane and the longitudinal axis of the 
ellipsoid in the vertical plane of the graphic description. Cross- 
sections to the longitudinal axis, lying vertically to It and vertically 
to the drawing plane, are circular. However, they could also have an 
elliptical shape; in this case, the afore mentioned first two semf- 
axes of the ellipsoid are not equally long. 

Housing K, being the housing of the television camera, is situated In 
an outer light-transparent sleeve (H), which can consist of glass-like 
rigid material (plastic material) or of a flexible material. The 
considerably enlarged margin between the housing and the sleeve 
Is filled with a clear transparent liquid, whereby the Housing K and 
thereby, the entire television camera Is rotatable in a smooth 
running manner around its longitudinal axis, which corresponds to 
the longitudinal axis of the ellipsoid. Bearings LI and L2 suggested 
at the upper and lower end of the housing, could be fitted 
additionally to eliminate tumbling motion of the television camera 
and to assure an exact gyroscopic rotation of the television camera 
when rotating around Its longitudinal axis. - Said liquid shows a low 
adhesion and a low viscosity, 

The Indicated ellipsoid shape of the housing K of the television 
camera and of the sleeve H surrounding and pertaining to it as an 
Integral part favors Its advance feed by means of the natural 
peristalsis, e.g. of the small intestine and of the large intestine. 
When sleeve H is made of flexible material, this will favor the form- 
fitting adaptation to the inner shape of the vessel surrounding it, on 
which an endoscopy Is to be performed, e.g. of the small and the 
large intestine. When the sleeve consists of rigid glass-like material, 
this will favor the smooth running rotation ability and the 
photographic precision. 

The television camera contains a photographic device A with a light- 
sensitive media Al, e.g. a photodlode or similar, and with an optical 
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lens A2, which focuses the photographic sensibility of this media to 
a photographic point (this means an extremely small surface part) 
at the surface of sleeve H pertaining to the television camera as a 
fixed component. This means that the entire light sensitivity of 
Media Al concentrates on this photographic point Arranged 
laterally to it, there Is an illumination attachment consisting of two 
sources of light Gl and G2; these sources of light may consist as 
light emitting diodes or others, of light generators showing a 
relatively high efficiency. It Is also possible to provide a circular light 
generator, which Is arranged concentrically around the photographic 
device. The radiation of the light generator or generators is 
concentrated on the photographic point. The light sensitive media of 
the photographic device converts the light signals received and 
detected by means of the lens from the photographic object, on 
which an endoscopy is to be performed, and this each time from the 
photographic point on the object, Into electric analogue signals, 
which It transmits to an encoder (C). 

The television camera with Its sleeve Is of such measurements that 
It can be swallowed. For performing a constant photographic 
procedure it is continuously moved on. For this purpose, it is 
Influenced by the natural peristalsis. It Is designed to take 
polydirectlonal photographs, for the purpose of which It Is arranged 
rotatabty in Its sleeve H In the manner already described. It 
furthermore contains a transmitting device mentioned already, 
consisting of the encoder C, a pulse generator T and a transmitter 
S. The encoder serves for converting the electric analogue signals 
into PCM signals, which are transmitted to the transmitter S as 
messages to be sent and are transmitted by It via the dipole D1/D2. 

The pulse generator T transmits regularly timing pulses to the 
encoder. With each timing pulse the television signal existing 
momentarily and converted each time into a PCM signal, Is 
transmitted to the transmitted S. The photographic points arranged 
in a row on the photographic object, on which an endoscopy Is to be 
performed, e.g, the inner side of an Intestine, are marked one by 
one by the successive timing pulses. A receiver U of the 
reproduction device receives the television signals transmitted by 
the transmitter S in PCM form. 

When the television camera is inserted into a vessel, e.g. the small 
intestine, and slowly advanced in it (advance feed) and when the 
inner part thereof, i-e. the housing with everything it contains, Is 
rotated in the described manner, the photographic device A with its 
photographic point, by which an extremely small area Is to be 
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understood, runs along a screw-shaped line within this vessel, that 
Is to say, e.g. of the small Intestine, whereby the sections of this 
line given by each of the successive circulations and consequently 
juxtaposed (similar to the Juxtaposed threads of a screw thread) 
are at a distance from one another (similar to the distance from one 
thread to another), which arises from the respective advance feed 
per photographic cycle covered per revolution of the television 
camera in the longitudinal direction thereof. Thus, a photographic 
cycle corresponds to a rotation of the television camera, I.e. a 
circulation covered by its photographic device at the respective 
vessel wall. The number of the single photographs per photographic 
cycle, i.e. per revolution of the television camera, and consequently 
the number of television signals corresponding to these 
photographs one by one, which are successively brought for 
emitting in PCM form, results from the number of revolutions - 
rotation and thereby the Inversely proportional time per circulation, 
viz. per revolution, and from the timing pulse frequency of the 
pulse generator T, i.e. from the number of timing pulses per 
photographic cycle. 

The sleeve carries a metal coat reflection effective towards the inner 
side in the form of a very thin strip, the width of which corresponds 
to one to two photographic points and which extends from the 
length of one of Its two poles to the other and which lies in a plane 
in which also its longitudinal axis lies. This strip could also be 
considerably shorter and be restricted to the area in which the 
photographic media circulates. As appears from the drawing, this 
lies In the area of the largest scope of the television camera - in 
reference to its circular cross-sections lying in vertical position to 
the longitudinal axis. The photographic media and the Illumination 
attachment optically hit the aforementioned metal coat reflection. It 
serves as a marking, which, on rotation of the television camera 
and overrunning then taking place by its photographic media, 
produces a marking signal, which differs from the other television 
signals. Several successive photographic cycles limited by two 
successive marking signals each, result In. a series of television 
signals, e.g. picture lines, which can be successively assigned to 
one another by means of the marking signals arising in the 
reproduction device, particularly in a memory pertaining to It, each 
time at the beginning and/or end of the picture line (picture line 
beginning and/or end signal). 

It is interposed here as a supplement that the optical effect of the 
lens A2 is activated or supported by the form-dependent and 
material-dependent refractive behavior of the liquid in the 
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Interspace F and of the outer sleeve. The form of the liquid is 
determined, of course, by the form of the sleeve enclosing It and by 
the form of the housing including the lens A2 carried by it. 
However, the sleeve H can also have In Its circular cross-section 
determined by the circular path of the photographic device A, an 
additional cylindrical lens, which surrounds the entire sleeve and 
can consist of an inner or outer arching or recess. 

It is furthermore interposed that the sleeve H, when made of a 
flexible material, can also be Inflatable for enlarging the 
photographic field- The gas required for this can be produced by 
electrolytic processes or by vaporization and signals required for 
this can be radio-transmitted in a known manner. 

It shall also be added that the television camera can show two or 
more of the illustrated and described photographic devices or 
several photographic media in a joint photographic device, which 
are arranged in a line running along the longitudinal axis and which 
lies in parallel to the above mentioned strip. Consequently, they lie 
in the housing In a manner, not specified in particular. In the same 
way as the Illustrated photographic device. 

The television camera comprises also an electro-magnetic active 
element W. By producing a magnetic field outside the body on 
which an endoscopy is to be performed, it is possible to exert a 
dynamic effect on the television camera. This can be used for 
influencing the movement of the television camera In its longitudinal 
direction, viz. for a progressive movement, but also for accelerating 
or slowing down a movement triggered by the natural peristalsis- 
Furthermore, it is possible to effectuate navigation of the television 
camera at diversions or points of convergence or Insertion into 
convex curves in the respective vessel wall. 

The main purpose of the element W with ferromagnetic effect is 
causing the rotation movement of the television camera. To this 
effect, its magnet longitudinal axis runs transversely to the 
longitudinal axis of the television camera, whereby by means of a 
rotation of the magnetic field produced outside the body, the 
television camera is rotatable around its longitudinal axis. As the. 
vessels, on which an endoscopy is to be performed, e.g. the 
intestine, can show many bends, which the continuously advancing 
television camera has to follow, and as the television camera is 
expected to continue rotating hereby without interruption, the 
magnetic field is rotatable in all planes of space. Serving this 
purpose are field colls Yl, Y2 and Y3, which correspond to the three 
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dimensions of the space, and which may be provided twofold each, 
and are mounted on the walls of the treatment room, which can be 
shielded to the outside against Interfering fields, e.g. the terrestrial 
magnetic field. Two colts Yl may be arranged in parallel to the floor 
and the ceiling of the treatment room. Two colls Y2 may be 
assigned to the front and back of the room, and two colls Y3 to the 
right and the left sidewalls. By means of such or similar colls It is 
known to be possible to produce a magnetic rotary field in the 
room, the plane of rotation of which may be chosen at random, viz. 
may be swiveled at random by charging for this purpose the various 
coils, single or in combination, with current of varied and 
continuously changing rates of strength. Assisted by such a rotary 
field, the rotation of the television camera Is caused via Its 
ferromagnetic effective element. The plane of rotation of this field of 
rotation is constantly adapted to the momentary alignment of the 
longitudinal axis of the television camera, which is conditioned by 
the aforementioned bend of the vessel, In which an endoscopy is to 
be performed, e.g. the intestine, viz. in such a manner that the 
television camera will always be situated in the plane of rotation of 
this field of rotation In vertical position. 

AS already stated, the transmitter S causes emission of the 
television signals In PCI^ form via the dipole D1/D2. These signals 
are received not only by a receiver U of the reproduction device, but 
also by a detector X. By means of these signals, the detector may 
determine at any time the momentary spatial alignment of the 
dipole D1/D2 of the television camera, viz. of its longitudinal axis. 
For this purpose, it is equipped with three dipoles, which correspond 
to the three dimensions of the space. The detector X [locating 
device] continuously detects and notifies data, which relate to the 
momentary alignment of the television camera, i.e. of its 
longitudinal axis, via the transmission path x to a joint control 
device Z. In respect of the three dipoles. It concerns the dipoles 
xl/x2, x3/x4 and x5/x6. The control device Z charges the field coils 
Yl, Y2 and Y3, according to these dates, with current of changing 
rates of strength and direction In such a manner that a plane of 
rotation is produced thereby in the same plane, in which lies 
momentarily the plane of rotation of the television camera. The 
current supply for the field coils ensues via a muitlwlre line y from 
the control Z to these field coils. 

The television signals received picture- point-wise by the receiver U 
of the reproduction device by means of its dipoles V1/V2 are 
transmitted to the storage R, which shows a large number of 
storage lines apparent from the drawing. Each storage line, which, 
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in turn, consists of a number of storage elements, serves for the 
storage of the television signals each pertaining to a photographic 
cycle, each of which consists of a PCM-word. In the same sequence 
as these PCM-words are reaching the receiver U, they are 
successively written word by word into the storage elements by a 
writing device UR, i,e, always one PCM word Into one storage 
element- And the PCM words pertaining each time to a photographic 
cycle, will always be written Into the storage elements of one 
storage line each time. Consequently^ the number of the 
photographic cycles completed by the photographic device of the 
television camera in an endoscopy procedure, equals the number of 
storage lines written on In this procedure. This number arises from 
the duration of an endoscopy procedure, which Is to be divided by 
the duration of one photographic cycle each- Beginning and end of 
one photographic cycle each are designated by the marking signal 
described already above, assisted by which the Ifne-by-fine storage 
of the PCM words of one photographic cycle each is made possible. 

The total result of an endoscopy procedure can be made apparent In 
a manner l<nown in the art by means of a reading device RP of the 
storage and by means of a monitor (visual display unit). 
Furthermore provided Is a printing device N, which permits printout 
of the stored total result of an endoscopy procedure picture-point- 
by-plcture-point in a manner known in the art and also by means of 
the monitor. This is to say that It prints per PCM word one picture 
point each and thereby chooses one intensity each for the 
respective paper blackening according to the sectional picture 
information received in the respective television signal. This is 
carried out by the printing device Individually each time for one PCM 
word each, namely one picture point or jointly per photographic 
cycle, that Is to say per picture line. The printing device can image 
the television signals received by the receiver U also without an 
Intermediate storage in the memory, that is to say, in direct 
reception by means of the receiver U. 

Different advance feed speeds will result in distortions. Due to an 
increased advance feed speed of the television camera, the 
successive photographic cycles correspond to a screw-like line with 
expanding pitch (cf. threads of a screw thread) (and vice-versa), 
which therefore results in a compressing picture reproduction (and 
vice- versa). It Is possible to recognize thereby an irregular advance 
feed speed, that is to say, characteristics of the peristalsis. When 
the advance feed speed is continuously determined in another way, 
e.g. by means of the detector, it is possible to compensate and 
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eliminate the distortion effect, should it be undesirable, by means of 
such additional Information. 

Finally, an explanation shall be given of the supply of the television 
camera with operating voltage. For thrs purpose it is possible to 
provide a battery B. However, It can also be provided that, in time- 
related alteration or with different transmission frequencies, on the 
one hand, PCM words are transmitted from the transmitter S to the 
receiver U, and on the other hand; high-frequency signals are 
transmitted as energy carriers from the detector which, In this case, 
is additionally configured as a high-frequency transmitter (dnd 
which, if necessary, should also work In time-related alternate 
operation), to a photographic device which Is to be configured as 
a filter penetrable only by these high-frequency signals, from which 
the energy received is conveyed to the battery which. In this case, 
serves as a buffer. 

Another variant of an embodiment of the invention is illustrated In 
Pig. 2 of the drawings, In this variant, there Is no need for the 
sleeve and the arrangements according to Fig. 1 for causing the 
television camera to rotate by means of the rotary field. In the 
range of the largest circumference of the television camera, in 
reference to the cross section plane lying in vertical position to its 
longitudinal axis, it shows to its total circumference (eventually to 
part of its circumference only) a large number of llght-scnsltlvc 
media similar to that described (n Fig. 1 (Al), viz. something like a 
ring of such media. Assigned to these media are individually light 
producing elemencSr vl2. light producers, similar to the arrangement 
described In Fig. i. The illustration according to Fig. 2 shov/s a cut 
placed In this range In vertical position to Its longitudinal axis; 
housing Ki may shov^ a similar configuration as housing K in Hg. 1. 
Such a light-sensitive media 'is combined each time "with a light 
producer to form a photographic cell. In the range of the largest 
circumference, a ring of such photographic cells AGl to AGn (or 
only AGl to AGm) surrounds the television camera according to Fig. 
2. Its housing may also be clear as glass, light-transparent, at least 
in front of each of the photographic cells AGl to AGn, 

The television camera according to Pig. 2 Shows a control circuit 
which serves for activating one-by-one the photographic cells AGl 
to AGr> for dt-aling with the photographic cycles, each of the 
pliorograpljic f:«i^ is connectabie to an encoder similar to the one 
described hy Fig. 1. For this purpose, a central bu:* line, which Is 
net indicated, w provid<?d, which is successively led Lu dll 
photographic cells and to this encoder. The activation of each 
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photooraphic cell, for which control lines ql to qn are pnovld^^d, 
consists in that its illumination attachment (Mqht producer) Is 
switched on and that Its (Ight-sensltive media Is connected to the 
encoder via the bus line. It Is also possible, when activating a 
photographic cell, to activate in addition the light producers of 
photographic cells adjacent to It. 

By means of the control circuit Q, dealing with the photoqraphic 
cycles is effected, which are comparable in their results to the 
photographic cycles described in Fig, 1, Thereby, each of the 
phoi-ographic cells supplies, each time when being activated one 
television signal each; consequently, the photographic cells 
arranged in a circular (endless) row, supply series of television 
signals in the cyclic rotating control circuit processes in o similar 
manner as In the arrangement according to Fig. 1. One of tlie 
photographic cells moy supply a marking signal, which dearly 
differs from all other television signals, whereby beginning and end 
of each of the photographic cycles Is signalized and marked. 
Encoding, transmission and evaluation of the television signals end 
the operational voltage feeding may be realized In a manner similar 
to ^he arrflngement according to Fig. 1. 



The embodiment variant of the Invention according to Fig. 2 makes 
the constant rotation procedures of the television camera 
superfluous; as they are provided In the arrangement according to 
Rg. 1, and In connection therewith, the outer sleeve H. The 
arrangement according to Fig. 2 as well as the arrangement 
according to Fig. 1, may be equipped with a ferromagnetic effective 
element W. And this for the reason that when the television camera 
according to Fig. 2 is configured to tal^e polydirectional photographs 
in the perimeter of a semicircle (e«g. photographic cells are 
provided only from Ab"i to AGm), it will then be possible that by 
means of this element, the television camera will be turned around 
under the Influence of an outside magnetic field, in order to align its 
seml-rlng of photographic cells AGl to AGm to the desired section 
of the vessel on which an endoscope Is to be performed, A 
television camera in the configuration arising from Pig. 2, makes it 
possible to do without detecting measures and devices and to 
simplify considerably the means for the production of the outside 
magnetic field, since there is no longer any need for the production 
or a Helc) uf rotdtlon in all the different planes of space. The 
nonrecurring rotallon or Uie television camera can b« performed 
before starting a photograph. - The arrangement according to Fig. 2 
creates the further possibility to provide a portable receiver and to 
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combine it together with an amplifier and/or a converter and a 
trancmlrter; wh?ch will then transmit ths television signals to a 
reproduction device similar to the one shown in Fig. 1. Thereby the 
possibility would be given that the carrier of such an endoscopy 
television camera could walk freely within a limited perimeter. 
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HatentansprOche 

^) Farneeh-Aufnahme- und -wledergabeelnrlchtung mit einer 
tn menschliche dot<ie tieridchc Korpcx elnfUhzbaran Farn^ 
sohkamera und ainer auQerhalb dassaLben ycrgesehenan wieder* 
gabeelnrichtuny , 

5 dadurch gekannzelchnet, 

daO alna mlt ainer B^leuchluno-seinrlchtung aud- 

gerOstete verschluckbare und zur DuxchfUhrung einaa ate- 
tigen Aufnahmevorgangea fartlaufend weiterbyweyte Fernseh- 
kaniera untex dem BewegungaeinfluQ der natUrXichen Peristal- 

10 tik stahty zut OurcnfQnrung von Rundumaufnahmttn eJngp.rich- 
ttil iat und eine Sendaeiniichtung zur dtahtlosen Ubertro- 
qunq von dieaan Aut'nahman antaprechenden Fernsehsignalen 
aufvaist^ und daG die WiedargabeHlnrichtung fnit einem 
EmpfSnger fClr dieae drahtlos Obectragencn Ferncehaignale 

^5 auagestattet iat. 



2« Sinxlchtung nach Anapruoh I, 
dadurch yifUeiinx ftichnet, 
daQ die ^uOexo Form dcr Fcrnschkomera duroh eina Ausgaetal* 
20 tung als ein ei-Utinlichei- lanrje) 1 Ipt isfiher Korper ihran 
Voxschub inlttela der natCtlichen Peristaltik bcgUnctlgt, 

3. Einrichtung nach Anapruch 1, 
dadurch gakannzalehnet, 
25 daO die Fernaehkameza venlgatens eln vorzugsweiaa paaaiv 
wirkandes ferroinagnatlccnas Tail antnait, und daQ ihre 
Fortbewegung duxch Einwirkung eines auBarhaib dea K9rpeta 
arzaugten Magnet faldaa bawixkt witd. 

30 4, Einrichtunc; nach Anapruch 1, 

dadurch gekennzeichnet, 
daO die Fexnaehkamera Qber ihte gesamte L&nge senkiecht 
zu ihrar L3ngsachsa ^uOerlich nux kralsf iJrmlge Quer- 
achnitte, alao eine becQglich ihrer USngaachae konzentriochc 
Formgebung aufweist. 
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. a- 

Einricbtuna nach den AnsprOchen .1 \)ia 4, 
dadurch gekennzcichnct, 
d&6 die fexHschkameia wcnigstans a in f atTomagnetisch wlr- 
kend 9 Tell trSgt, dassen magn»tS$che LSngaachse qucz zux 
5 LSngaachse der Femschkamera angeordnet let, woAiirdh mlttels 
Ore^iung de5 auOerhalb dc^ Korpara erzeugten Hagnetfeldea 
die Feznaenkamexa urn ihre LMngsachse drahbar Idt. 

60 Einrlchtung nach Anspruch 5, 
fOdadurah gekennzeiehnat, 

daO daa HognatfeXd in alien RaumehenQn drehbar ist» 

7, Einrichtung nach Anspruch 6, 
dadurch gekennzcichnet, 
13 dsQ eine dla hindichtllch der dral olmenalonen des Raumea 
jcderzeit gagebene Ausrlchtung der LSngsachse der Fcrnseh- 
kamera erkennende Ortungaeinrichtung did Raumebene eroil tttflt, 
in der die jcweila waitare Orehung des Hagnetfeldea Im Reum 
durchgefUhrt wJ.rd. 

20 

8p Eintichtung nach Anspruch 7, 
dadurch gekennzaichnat, 
daS die Farneehkamara die FarnsehsjQnale uber ainen gem&Q 
der Langsachse der Fernsehkamcra angeordneten Dipol aus- 
2^ sendet, und dais die ortungseinrichiurig nach der Raumlaga 
der von der Wledergabeeintlchtung empfsngcnen Fernseh- 
3ignQie dia momantane Ausrlchtung der Fetnsehkanexa er- 
mltte-lf.. 

50 9* einrlchtung nach Anspruch 5, 

dadutch gekennzalchnet, 
dae die remsenkaiDara ein slch auf einan Bildpunkt 
kODzentriarandea V Lichtsignole in eiektriacha Signele 
umwandelndes AuriiHlimefOrgan aufwaiaty welcbdo fUr dia 

35 raumlich aaaiaander&araihtcn iJlIdpuakte pro 311dpuiikt 
alzi Ferssahalgiial, alno nine Folge you Farnaehai^nalan 
lief art. 
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10 • Einrichtung nach Aoapruch 9, 
dadutch gekonnzeichnet, 
da3 das Aufnahmeorgan mit elner optldchen Llnde vexbun-- 
den Istt die die Aufnahmeaansibilitat jawells auf einen 
3 Aufnanmapunkt an der Oberflachft der Ferndehkaaiesa 
fokusaiert* 

11. Einrichtung nach den Anspruchen i odar 10, 
daourch gekennzelchnett 

10 dafl die FBrnsehkamera in elner lichttranspBrentan konzan- 
trischen HUlle und in dlasex uni inre langsachse drehbar • 
angeoxdnet 1st. 

12, Einrlchtuny oaeh Anapruch 11, 
l^daduxch gekonnzeichnat, 

CaS dia HQUe aus -Tli^xlblem Materinl und die Fern- 

sehkamera in ihr in elner transparenten FlOssigkelt 
schwimmend angsoxdnet lat und dadurcn drehbar 1st. 

20 13. Einrichtung nach Anapruch 11, 

dadurch gekenii^elchnet, 

daO die HUlle aua festem Material besteht und dis Farnsah- 

kanara in ihr durch eine nechanlschp. LRgerung und/oder 

durch eine schwimmende Anordnung in eincr ttansparantan 
25 Fluaaigkait drehbar ist. 

14, Einrichtung naoh Anepiuch 13, 
riaduTch gckennzeichnet, 

daB die Linaenf unktion durch das rornibadingta und material- 
JO bedlngte Brechungsverhalbeii der FlClssigkeit und/oder der 
SuQoro Hulle bcwirkt Oder unteretutzt iet. 

15, Einrichtung nach Anspruch 1, 
dadurch gekennzelchtiet, 

35 dafi die Wicdctgabccinrichtung einen Speicher autwaiet, 
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dex die Fcrnsehelgnale aufnlmmty Insbesundere bildpunkt- 

l€. Elnrichtung nach Anspruch 5, 
Sdadurch gekennzeiehnat, 

da3 die Fernsehkamcra dae Fernsehsignttl pro Sildpunkt els 
PCM-Signal zut wlederoahHelurichtung ubertrBqt. 

17. Einrichtung oach Anspruch 1, 

10 daduTfTh oekennzelchnet, 

daO die Fernsehkamera von elner 7ur VergrdOerung dC3 Auf- 
nahmefeldes aufblahberen HUlle umgeben let. 

18. einrichtung nach Anspiruch 1, 
I5dadurch gckennzeichnet, 

daQ die Ferneehkamera mit eSner Batterie als Speiacspon- 
nungsquelle eusgestattet ist. 

19, Einrichtung nach Anspruch 2% 

20 dadurch gckenniaichnet, 

deO die Enorgiavarsorgung der Fernsehkamera durch in einem 
anderen Frequanzbeielch als dem der KernGBhsignale draht- 
loa zu der Fernaehkamara ubartraQfine Efiergie bewerksteliigt 
wird, die von dt^v Fernsehkamera durch eine paraiiaL zu Ihrer 

23 Langaochae angeodnete Antenne aufgenommen wird. 

20, Einrichtung naeh don AnaprQctian 9 und 11 , aTiabsaondere 
cucix Anspruoii 15, laduxcb gekennaei chnet, 
da0 die flul^ere Hlille eiae Markiartm^ tragt, dia bai rrehung 

50 der FerizaahkemcrQ \md dabei atattrindander tfbarrahruxLg 
duroli xicxr Aii^zialxiiie organ ei.n von diaoeoi orseugtcs u&d 
sloh von den Ubrlgan Pernoolioignalen uatarsohaidsnaee 
Alarisiaralgnal varursaontj uTii dnB dl6 durch ja swei aufcln- 
anderfol^ende MarlcieroignoXe bagransxan, ebenfa?tln aafeixLan- 

55 dorrol^enden aanraren Aufjiab'nezyklftn Oarien von rcmoah- 
3l^nalen» z^B. Bildseilen, argobonp ale Alttals der jewef.la 
an Ihrem A2Lfang und/odar En da au^ tret end an Markiorelgnald 
in der Wiedergabeeinriciitunfit inal>a0OBaare ihr>em a^jti* '* chc^r , 
oukseasive eln&ndar zugeordnot warden* 
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21. Einrichtung nach Anspruoia durcH 
lc©nn2©iGhii6t, dafi die T'eTmEchei&nale naoh. 
einfi T^ Zwi aoheDspelolierun^ jjn Cpeioher mittelfi einee eur 
Wiederf^a'beoinrioJa.timg g6h.6rQnden Uonltora slolifbar 
5 genaelit werflen. 

22 ♦ Jiitiriohtuns Mch. Anaprueli 9, daduxoh ga- 
VAnnsaichnet , dad die Fexaaeiioignalo i2i8- 
bQoonddre xi&ch clzier ^^vrleohenapelciierus^ mlttels einer 
10 die elBTselnen BildpunkLe zelolmenden Druckoinrichtiaa? 
euf Papier oder a.hnlichctt Material slohtbar geisacht 
TTMdda. 

23. Einrichtimg aach Ansprach 9» daduroh gelcennzeicJtinet, 
13 daiil die Perns e^ksunora 9ln AUfnaluieorgaii Im "Rerelnh ihrea 
grO(3ten TJinfan^ea - ljfi2ogen auf ibre krcief yroigen ^or- 
oclmittc - aufweiet. 

24« S^inrlchtuzift nach Anaprueh St daduroh ^elceitnzolcbnati 
20 dafi die Terneehlcamera mshrere rneh7\«orgar\e aufweiatt 
die in einer langa 2u ihrer Langaachae Torl&utaxideii I>iiila 
aur itoar Obartl&ehe liegen. 

25. Binriohtunft nach Anapruch 1, dadurati gekeanesiohnot , 
25 dafi die Pe ma ^hlcam© pa. ^ur Durchjftihrung von T=ruiidiuiuaufna.h- 
men ainan Krans 7on Aufnahmesellen tragi > dia in ainar 
aan^reoht zur Vora^^uiDriclitan^ dar Pamaehkemara liegandea 
iSbmie aii Hirer Oberriacbd aiic^eordnat aizid* 

30 26. filnrictatung nacli Anspmoh 2$^ dadurcb ^eyejLn7.it»i nbn«it, 
daI3 ein« ateuersohaltung dia Aufnaluacsellen ayklioohcr 
7olge elzizeln nachainander wlrksam Bchal-bei. 

27* r>r1 chtnrig r>Anh Aiiaprijrth 26, dadurcii gekennKeiuhae I . 
35 da3 die "ffirkocuBochaltun/? jQ ciner Aufnahaaeella darin "be- 
steiit, dafi Jewells fUr die Gewiimuiig elTitrJ.s FHvnftRheignalee 
ain in janer vor^^esehanes licbteiapf Indlichco Urgon eur 
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Ab/s;abd dlcae Signaler mli ein^r HcbaltelnrichtunjR sur 
Weiterleltung dessall^en. insbesondcre mlt eln«m 
Xodierer und inobaeondera mlt eineffl a^nd r» vcrbunden 
wxrd, ^jnd dafl lr>nbftHondere walirenddeeaexi auah ©in© 
5 dieder Aufnahno^elle sugcordnete SeleuchtungBelnriohtuns 
mlt einifl;esc]ialtet i8t« 
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Femseh-Axifziafaine- und -wied rgabeelnrlehtung zmt 
Endoskopie an menfiohllehdn und tlerlsehen ESrpern 



Die Erfindung be tr If ft elne feTnseh-Aufnalme- und 
--wleddrga'beeiAxlchtirag mit elner zur £ndoekople in 
menschllohe sowie tlerische Ki3rper» Inabeaondere 
deren Verdauungstrakt, einfOhrberen Pemaehkamera 
und einer aiiSerlialb von jenen vorgesehenen Wieder* 
gabeeinrioh-tung . 

Eine Einrichtung dieser Art let bereits durch die 
USA-Patents ciirift 2 764 U9 bekaimt. Die Pernseh- 
kamera let In dleeem Fall ala eine Sonde auegeblldet^ 
die mit dem Wiedergabegerat iiber eine Leitung verbunden 
ist, die ZMT Ubertragiaig der Pernsehinformation dient. 

Praktieche Erfahrungon zeigen, daB manche inneren 
Organe, z.B* der Diinndarm, nur tellweiee oder nur mit 
Komplikationen und/oder Beschwerden mittels Sonden 
der bekannten Art zuganglicb eind* AuSerdem erweist 
es sich. als nachteillg, dafi durcli einen Bndoakopievor- 
gang mit einer Sonde der bekannten Art eine lokal© 
Bindtmg wShrend seiner Dauer strikt erzwungen ist^ 
wodurch u.a, sciion der Dauer eines Endoflkopievorgangee 
zeltllch enge Grenzen gesetzt slnd, Perner laBt eioh 
ein Endoskopievorgang wegen der damlt verbundenen 
Komplikationen und Beecbwerden nioht nur zeitlioh 
begrenzt, eondem darttberfainaua auch nicht unter 
beliebigen Bedingungen, z.B, nicht wahrend dea 
Schlafes oder bei kSrperlicher Belastung und Bewegung, 
und nicht in jeder kBrperlichen Lage durchfulx- 
ren. 
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Fur die £rfindung besteht die Aufgabe, zur Termeidung 
der zuvor aufgefUhrten Schwierlgkelten dl Bedlngungen 
der Endoskopie zu vereinfaohen, zu erleiohtem imd tou 
auB eren Umst^den starker unabh&nglg mac hen* In 
5 dieeem Zusaznmenhang let ee weeentliclit einen Szxdoekople- 
Torgang auf bellebig lazige Zeltrttume eretreeken zu 
kSimeAy damlt er daduroh auoli auf belieblg grofie und 
longe lelle dee £Srperizmeren ausgedehnt warden kann» 
Dabei let es ron besondsrer Bedeutiangf dafl der Yoreohub 
10 der Pernsehkamera bei der Endoakople so welt wle mtJgllch 
Beaohwerden und Komplikatlonen yermeldan eoll» 

D±B Erflndung ISet die gestellte Aufgabe daduroh, dafi 
eiae mlt einer Beleuobtungeeinricbtung auagerQatete 
vera chluckbare und zur Burchfiibrung elnea etetlgen Au:f- 
nabmevorganges fortlaufend weiterbewegte Pemaehkamera 
unter dem BewegungeeiiLflufi der natiirliohen Perlataltlk 
Bteiit, zur Durchfiihrung von Rundumaufnahmen elngeriobtet 
ist \ind eine Sendeelnricbtung zur drabtlooen tfbertragung 
von dieeen Aufnahmen entspreobenden Ferns ebelgnal en auf^- 
welatp und daB die Wledergabeelnrlehtung mlt elnem Smp- 
f anger fur diese drahtlos libertragenen Femeehalgnale 
ausgeatattet 1st* 

25 Buroh die Erflndung wird ee eradgllobt, zur Erfaasung 
gr£3fierer Telle des Kdrperlmxeren, Inebesondere dee 
Verdauungatrakteef durch elnen Ifinger andauemden 
Endoakoplevorgang den Vorechub der Femaehkamera 
beacbwerdenfrel und kompllkationafrel zu geatalten^ 

30 aowle unabhonglg zu maohen von aufieren Bedlngungen und 
fUr die Endoekopie neue MSgliohkelten bezUglicb solcher 
Bedlngungen zu erbffnen, z^B, die dee natUrlloben 
Schlafes. Der Yoreohub kann durch die natUrliohe 
Perlataltlk erf olgen. ErrindimgegeffiaB l&St eieh ntittela 

35 der Rundumaufnahaen auch der ElxLflufi der Perlataltlk 
auf den Yoreohub erfaeaen, indem die Blldwledergab^a 
zusaminendrSuigende Oder auseinanderziehende Verzerrungen 
slohtbar maoht, die elnem beschleunigten bzw» verlang- 
samten Yorsohub entspr ohen. 
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Elne drahtlose tJbertragung von physiologieohen Signalen 
aus dem menschllchexi K&rper auf einen auBeren SmpfSnger 
1st zwar schon In Zusaisoienhang mit der Inaulin^Terab- 
relchung vorgesehen worden« 3)a es alch jedoch hierbei 
? um statlonS^r Im KiJrper elngesetzte Kleinaggregate 
handelty veraag diese Technilc auoh keine Anregung zur 
LBsung der der Erfindung zu Grande liegenden Problematik 

geben. Dies ergibt aich nicht allsine daraue, daS 
eolche Kleinaggregate nicht durch eln bloBea Verse Ixluokexi 

10 an ihren Einsatzort verbraoht werden konnen} Tielmehr 
beriihrt die Teolmik dieaer Kleinaggregate aucli nioht 
den Problemkrele dea f ort^ahxenden und durch die 
Zlelaetzung von grSSere Berelche innerer KQrpertelle 
erfassenden Perns ehaufnahmen bedlngten Yorschubes der 

15 Ferns ehkamera, aowie der Miterfassung der natttrliclien 
Peristaltlk durch dieae Aufnahmen* 

Welterblldungen der Erfindung sind in den Patentansprlichen 
2ft m angegeben. 

20 

Durch die Weiterbildung der Brflndung iiaoh Patentan- 
epruch 2 wlrd die Mogllchkeit verbessert, die Perneeh- 
kamera durch die nattirliche Peristaltlk, insbesondere 
der Verdauuagsorgane, weiterbef ordem zu lassen. 

25 

Die Weiterbildung nach Anspruch 3 ermSglicht es, die 
Weiterbef arderung (Vorsohub) von auflen her au beein- 
flussen, sle alao zu fordem Oder zu hemmen oder sle 
zu lenken, z.B. an Abzweigungen und oder Einmtindungen 
30 Oder in Ausbuchtungen hinein. 

Die Weiterbildung nach Anspruch 4 echafft die MBglich- 
keit, die Perns ehkamera ohne grSflere Kraf telnwirkung, 
alao mittels nur geringer Kraf teinwlrkung drehen zu 
35 konnen. 



Eine Zusanuaenf assung der zuvor behandelten Weiterbll- 
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dungeti kODihmiert der Anspruch 5 iJiit einer zuaatzlichen 
Welterbildungi gemSe der die ? rnsehkamera nieht nur 
Oder ans-tatt in LSngsriohtung von auBen her bew gbar ist» 
eondem auch zur Ausflihrung elner Rotatlonsbdwegung* Uin 

5 dies auch in den Teilen mit gewundener GefSflf omit Ine- 
beaondere des VerdauungstralcteB, durohftihren zu kdnnen, 
ermSglicht die Weitexbildung gemSfi Anspruch 6, dafl die 
Srehebene des Magnetfeldes der momentanen Lrehebezxe 
der Femsebkainera (senkreoht eu ihrer Langeachse) laufend 

10 angepaiSt werden kann« Sierzu iat gem^B elner weiteren 
Fortbildung der Brfindung gezaSB Anepru.ch 7 eine Ortuage- 
einricJitung Torgesehen, die dieee laufende Aja- 

paeaung ermbglxolit. Durch die in Aaepruch 8 angegebene 
Weiterbildung verinag die Ortungseinrlchtung die momen'- 

15 tane Raujnlage und raumllche Ausrlchtiuig der Pcrnoeh- 
kamera anhand der empfangenen Perneeh-Signale zu 
erfaesen, um danach die Drehebene dee Magnetfeldes 
lauf end auezuricliteno 

20 Gemafi einer weiteren Portbildung der Erfindxing naoh 
Anspruch 9 einschliefilich einiger ibrer zuvor angeepro- 
chenen Weiterbildungen wird erreiolit, dai3 die Aufnahme* 
taohnik elch aebr verelnfaoht, inebesondere in Verbin- 
dung mit der erwahnten MSgliohkeit der Auaftlhrung elner 

25 gesteuerten Botationsbewegung* Be iat gem&B dleeer ?ort« 
bildung nur ein zur Erfaseung eines einzigen Bildpunktee 
geelgnetes Aufnahme organ erf orderlloli, das im Zuge der 
Rotatlonsbewegung der Perneehkamera die im unmittelbaren 
UzDkreia der Ferns ehkamera liegenden Bildpunkte sukzesslve 

30 nacheinander erfaBt imd die betreff endenfemselieignale 
fiir die Folge dieser Bildpiuikte nachelnander zur Aue- 
eendung bringt. Da dieae Bildpunkte bei Portbewegung 
in langsrichtxang auf einer schraubenf Srmigen Llnie 
liegen, ergeben sioh. hicraus auoh MQgliclikeiten filr 

55 Eticksohltisee auf eine nicht konstante Vorachubgeschvvin- 
digkeit. In diesem Zusammenbang gibt die Weiterbildung 
nach Anspruch 10 die McJgllchkeit, sowohl die PrSzieion 
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d r Aufnalme als auoh die Lichtausbeute bel der Aufnahme 
ZM erhcJhen, was der apQZielleii Beleuolitungs situation 
vorteilhaft entgegenkonant* 

5 Die Weiterbildimg der Brfinduzig naoh Anspruch 11 ver- 
bessert die Voraussetzimgen fttr die Drehbarkeit der 
Fernsehkamera um ihre L&igsacheie. Hieran sohlieSt sich 
die Weiterbildung iiacii Ansprucii 12 an, wod"uroh sioh 
die Pemsehkamera in ihrer aufleren Form etwas an die 

10 Umgebung anpaasen kann. Die Weiterbildung nach An- 
Bpruch 15 schafft gtoetigste Voraussetzting fUr eine 
leiehtgangige Drehbarkeit der Fernsehkamera^ setzt also 
die diesbezUgliehe Reibung weitestgehend herab und 
damit auch den fto die angeeproche fiotationsbewegimg 

15 erf orderlichen KrSf teaufwand. 

Die Weiterbildung der Erfindung nach Anepruch 15 aacht 
es mdglich, einen Bndoskopievorgang auf ISngere Zeit- 
R^ume bie mehreren Stunden Oder lagen auszudehnen, 
20 und sein £rgebnis ale &anzee auesuwerten* Die Welter* 
bildung der Erfindung nach Anspruoh 16 eliminiert die 
Gefahr einer q.uantltativen Verf alschung dee Fernselisig- 
nales, zumindest verringert sie diese Gefahr weeentlich, 

25 Die Speisimg der Femsehkamera xmd ihrer BeleuelitULngs- 
elnrlchtung mit Betriebsepannung gem^B Anepruoh 18 
▼ereinfacht diese Spannungeversorgung erhebllch, wai!- 
rend diese Speieung gemSB Anspruch 19 eine beliebige 
2eitliche Ausdehnung der Sndoekoplevorgange ermb*glioht« 

30 

Gem^fl der Weiterbildung der Erfindung nach Anspruch 20 
laBt sioh auf einfache Weise eln ZuBazomenhang der zu 
den auf einanderfolgenden Aufnahmezyklen gehSrenden Rei- 
hen von Perns ehsignal en untereinander herstelleh, und 
35 die diesen ReiHen entsprechenden Bildzeilen lassen sich 
^ zu einem Gesamt-Fernsehbild zusammenf Ugen . Duroh die 
Weiterbildung nach Anspruch 21 ist es xn<5glich, ausainmen- 
hSngend endoskopierte Kbrperteile in einem zu betraeh- 



i 
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ten. Dlese KSglichkeit bietet auch die Velterldildung naoh An- 
spruch 22, die zudes olnen Speicher zu eriibrigen veroag* 

Die Veiterbildting der Brfindung nach Aixspruoh 2^ T^owlrkti dafi 
5 die AufiiahflevoriraxigG immer an der Stelle erfolgexiy wo daa die 
Pernsehkamera umgebende GefaBi der Dunndaxmi duxoh dieae 

am meieten aufgeweitet, also in Geiner Oberfl&oho glatt ge- 
streckt ist. Aui3erdem vird dadurch bewirkt, da0 die Aofnahme- 
vorg&nge immer an einer Stelle erfolgen, wo ein gegebenenfalls 
10 vorhandener Gef&Sinhalt optimal veggedriiokt let* Die Welter-* 
bildung nach Ansprucb 24 erm6glioh.t ea, bei erh5hter Torechub^ 
geschwindigkeit ein bezliglich dee Sndoekople-Objektee uad 
seiner Abbildung hierdurch donnooh volletandiges Pemselibild 
zu erlangen* 

15 

In Fig. 1 uad Z der Zeiebmoigea iat ein Aueftihrajxgebeisplel der Srtlnduag 
iLur in zu ikrem Verstazidnis beitxagenden BeetandteiXexi dargeatellt, worattf 
sie jadoch. k:eineswega besotirfinkt iat. Die Seaohreibung beBohrankt eiah. 
aun&chat aut «Lne SrIILutftrung der ?ig« 1« 

SO 

la tfittelteil von Plg.1 let eine Sendeeinriohtung In einem 

ei-sihnlichen langellyptischen Gehause K im Querschnitt gezeigt. 
Baa Gehause stellt einen Sllypeoid mit zvei gleioh langen Aohaen 
und einer diesen gegeniiber etva eineinhalb bie drel oal ao 

25 langen dritten Achee dar. Die Dargtellung iet eine etwa zehn-- 
bis draiaigfaohe Yergrdaerung. Vie eraiektlioli, aelgt die 
Zeiohnung eine Sohnittdarstellung, wobei die Ifingero (dritte) 
Achse und eine der beiden anderen Aohaen dee EllypsoidB in der 
Zeiohnungsebejie liegen, letztere in der Horizontalen und die 

30 Langsaohse dee Ellypsoidg in der Vertikalen der zeichnerisohon 
Darstellung. Quereehnitte zur LSLngaaehae^ die also aenkreoht zu 
ihr Bovie eenkrecht zur Zeichnuogaebene liegenf aind kraiaf 6rmig« 
Sie kSnnen aber ebenfalla ellyptiache Form haben; in dies em 
Fall varan aleo die zuvor erwSihnten eraten beiden Halbaohaen 

?5 dee £llyp8oida niobt gleioh lang« 

Daa Geh&usa daa daa Geb&uae der Fernaehkasera iat, berindet 
eioh in einer ftuBeren lichttranaparenten Eulle H, dio au^ 
glaaahnlich starres Material (i&znatatoff ) Oder aus flexlbelen 
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M&t rial bdsteh xi lcaim« Bor ai«k versr6d«rt dar^eatdllts 
5 Zvlsebe&raum zvisohen Oehiiuat und Hiillo iat sit einer klft7«& 
transparexiten FltLssigkeit gefiillti voduroli das OehlLuBo S und 
damit die geaamte Fernsehkamera um ihse LcLngsachae p die dar 
LMAgsaiiae dea Ellypsoida entsprlohti leloht^ttngig d76hl)ar iat. 
Am o'baren iind am unteren Eade dea Gehauaea angedetttete La^r* 
10 stellen LI und L2 IcSmien susatzlieh angebracht sain^ um 
Taimalbavegu&gon dez FesaseUcamera auazaaehlieBaA ud alne 
exakte kreiselartiga Hotatlon dar Fernaohkamera bal BrahTing ua 
ihxe L^gsachsa zm gavatolalataii. Dla ^nannte Fliiaaigkeit 
veiat eina gBTtxigB AdhEaion und eine gerlnga 71ako8iti.t auT* 

15 

Sia angagabana Sllypaoidfozm des GehHuaea K dar Fernsahkaiaara 
aovie dar eia ungobendea und ala Baatandteil zu ihx gahSrandan 
BUlle H bagdaatigt Ihren Torachub mittala der natibrliohan 
Feridtaltik z.B. das Dium- und Diokdaraa. 3eeteht dia Hiille H 
20 auB flexibelea Material | ao bagiinatigt dies die f orosohlllBaige 
AnpaesuAg an dia Innanroro dea ale ungebandaAt 2u endoskopie* 
renden Oaf£0ee| das Diinn- und Diokdarma* Besteht die EtLlle 

aua atarram glaaahnliohen Material » so begiinetigt died die 
lelohtgtogiga Bzehbaxkait eovia dia Aufnabaeprttaiaion* 

25 

Bie FernaehkanLera enth^lt aine Aui'nahneainriohtung A ait einen 
liohtampfindlicban Organ A1, z«B, einar Fotodiode o«dgl«| und 
ait einar optiaohen Llnse A2, die die AufnahmesenBibilit&t 
dieaea Organs auf einen Aufnahaepunkt (daait iet ein axtrem 

30 kleinea Fliiohentail gameint) an dez Obezflaohe dez ale Teater 
Beatandtail au der Ferneehkaaera g^hbr^n^Bn HUlle H fokueaiert. 
Das heiBt alaop da0 sioh die gesaate Liohtempf indliehkait des 
Organe A1 aui* diesen Aufoahaepunkt konzentriert • Seitlich dazu 
angeordnet iat eine aue zvei Liohtquellen G1 und 02 beatehande 

33 Baleuohtiuigaeiiiriolitung; dieaa Lichtt^uellen m5gen ala Lioht* 
eaiasionadioden oder andereni einen relativ hohen Virkungagzad 
auiVeisenden Lioh^ezaeagezn beatehen. Sa kann auoh ein Iseia- 
faralger Iiiohtarseugez Tozgeaehen warden, der konaentriaeh urn 
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die AufA&hiaeeinxlohtunf h rua azi^eordn t Ist. Me Al)8trahluD^ 
des Oder der LlohterBeu^ar let auf den Aufnahmepunkt konzoB-' 
trier i» Dae liehteapfladliche Orgaa der Aufnahmaeinrlohtung 
eeizt die mittela der Linee rom su endoskopi^renden Aufnahne* 
5 objekt, und zvar dea Jeveiligen Aufaahi&epttiikt auf demsolben^ 
erhaltenea uad erfaBtea liehtaignale in elektrlaohe Analog* 
slgxiala die es an elnea Kodierer veiterglM (C), 

Die Fernsehkaaera mit ihrer Hiille ist Ton eolohen AussoaBen^ 
10 dae axe verechluokbar let. 2ur D ar ohf iihruog einea etetigen 
AufnahmeTorgangae wird aie fortlaxifend velterlsevegt* Sle eteki 
hierza UAter dem ElnfliiB der nattirlobea Parletaltlk. Sie ist su 
RunduaanfnahaeA eingeriohtet^ vosu ala in der bereita baaehrle* 
benen Veiea in ihrer Hillld E drehbar angeoYdnet let* Sie eiit« 

15 hUlt ferner eine bereits ervShnte Sendeeinrlobtmxg^ die aua 
deffl Kodierer C, einem Takigenerator T und eineA Sender 3 
besteht. Der Kodierer dient einer Umaetzimg der elektriaehen 
Analog«Signale in PCM-Signalevdie ale auszusendende NaobrleMen 
an den Sender S veltergege1>en und von diesem tibex den Sipol 

20 D1/D2 su Auesendung gebracht verden^ 

Der Takigenerator T gibt regelmiiBig Taktinpulse an den Kodierer 
ab« Bel jedem Taktiapuls vlrd das ntonontan Torllegende und 
Jeveile In eln PCM-Slgnal umgeeetzte Fernfiehaignal an den 

25 Sender 5 veltergeleitei. Die aneinandergereihten Aufnahaepunkte 
auf den zxc endoskopierendea Aufnahaeobjektp z«B« Darmlnnenaeit , 
eind alao einzeln diireh die auf elnanderfolgenden Taktimpulse 
markiart* Die von dam Sender S In PCDl^Form ausgeaendaien Pern* 
seheignale warden ron elnem £mpflLnger IT der Vledergabeeinrioh« 

30 tun;g aufgenommen. 

Vird die Perns ehkanera in eln GefliBi z«B» dan DdnndanOf elnge- 
ftlhrt und dariA langsain veiter^eschoben (Voreobub) und vird ihr 
innerer Tell, d*h» das Geh^uee sit aIleS| vaa as in aloh birgi^ 
35 in der besobriebenen Veiae in Drehung vereetst, eo vird die 
Aufnahmeeinrichtung A mit ihrem Auf nahaepunkt f untar dem eine 
extram klainaPl&ohe zu veratehen letf an einer aohraubanfbr- 
iBigeA Linle Innerhalb dieses GefaUes, alao 2»B« des DiLnndaxaSf 
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entlan^seftifar 1 9 vobei die duroh Jede der aufelnanderf olgenden 
OfitruQdungen gegebenen und folglioh a l)meln&ader llegenddn Telle 
dieser Linle (tthnlioh den aebenelnand T lleganden GevrlndegJL&sen 
bel einem Sehraube&gevinde) elnen Abstand (Shnlloh d m Abetand 
9 voA Geviodega&g su Gavlndegaag) Toneinander aufvelsen^ dar aloh 
au0 dem jevelllgeii Yorschub pro Aufnalmesyklus esglbt, dar also 
pro TJmdrehung der Fernsehkamoxa zurttolcgelagt vird in dezen Ltegs* 
riohtung» £ln Aufnahmesyklue entaprloht alao alner Uitsdxehaxig dax 
Fernsehlcamaray d»h* einer durch daren Aofnahmeelxurlehttuig an 
1^ dar batraffandan Gaf&dwaad zuriiolegalagtan TJiorundung. Die Anzahl 
der alA^elnan Aufnahaaxi pro Auf imhmazyklua p d,Ji« pro Umdrahung 
dar Farnaebkamaraf und folglioh die Anzahl der dlaaan Aufnahsan 
alnzeln antaprechenden Farnsehalgnalet die naohainandar in 
PCH-'Form zu Auasendung gebraebt verdant arglbt sioh aua dar 
15 Rotatlonfi^Drahzahl und daait dar dazu umgakahrt proportional en 
Zeit pro Umlaui*^ alao pro Umdrehungv sovia aua der Taktlmpula'* 
frequanz daa Taktgabare d«li» aus dar Zahl Ton Taktinpulsan 
pro Aufnahmezyklue* 

Die Rtllla triigt eine naob Innan hln wirksame Verapiegelting in 
Form aines sehz sohnalan StrelfanSf dar in dar Braita aln bis 
zvai Aufnahmepunkten entaprloht t und dar aich lILnge von dem ainan 
ihrer balden Pole zu daa andaran hln aratreokt und in alner 
Sbena liegt^ in dar auoh ihre L&ngaaohaa liagt. Diaaar Straifan 
kann aueh vaaentllch kUrzar aeln und eioh auf dan Beraloh 
baaohr&nkan^ in dam das Aufnahaeorgan ualttuft. Maaas liagt, 
via aua der Zalohnung erelohtlloh iatf la Beraloh des grdBien 
UmTanges der Farnaehkai&ara - bezogan auf Ihra aanloraoht zur 
LSLngaachse liegenden kreidrSnnigen Quersohniite« Die ganannte 
Verapiegalung vird von dem Aufnahmaorgan und dar Beleuohtunga* 
alnriohtting optisch gatroff en, Sie dient ala aine Markierungi 
die bei Srehung dar Farnaehkamara und dabai atattf Indendar 
t^berfahzung duroh ihr Aufnahmeorgan ein von diaaem arzaugtea 
und sich von den tibrigen Pernaehaignalan untaraehaidandas 
Markiereignal veruxeaoht. Me durch Je zvai auTeinanderf ol- 
gende Markierslgnale begrenzten, ebenfalla au^einanderfolgenden 
mehreren Aufnahmezyklen ergeben daduroh Serien von FarneehBig^ 
nalen^ z«B. Bild.zeilan» die mittals der javeils an Ihram Anfang 
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und/oder Ende uftretanden Kaxlcierflienale (BiIdsell8ii&zif6Ln^a* 
und/oder -end signal ) in der VTledergabeeinrlehtung, insbosondero 
elnaffl zu ihx gehteenden SpaichoTf aukzaaaiva ainander zugaordnat 
vexden konnen. 

5 

Erg^zend sel on dlaser Stalla aingeftigt, daB die optiaohe 
Wirkung dar Linae A2 duroh das formbodlngta und oaterlalbadingta 
optisoha BraehungsverhaXtan der Pltiaaigkait im Zviaohanrmua ? 
aovie dex SuSeran Httlla bavlrkt odar untaratUtzt iat. Dla Forn 

10 dar PltlBslgkalt iat selbetvaratlLndlloh duroh dia Poraran dor aia 
alnschliedendan Hdlle und daa Gahiuaea aiaeohliaBlloh dar von 
ihm satraganon Linae A2 baatlmmt* Bia Etllla H kaan jadooh auoh 
in Ibrem durch die Ualaufbahn der Aufnahmeainriohtung A 
boatlmmten kreisf brtnigan (^ueraohnitt eine sylindrisoha zuettta* 

15 liohe Idnsa aufvalsen, die sioh also um dia gaoza HUlla harum* 

zieht und in elner innereaodor aoBeran AufwQlbung Oder AttBhOhlung 
beatahan karni* 

Farnar sai eingefUgt, daB die Htllla B bel Heratallune aua 
20 einexB f lascibelan Material zur TergroBarung dee Aufnahsiereldea 
aueh aurbl^l)ar sain kann« Daa hierftlr erfordeTlioha Gas kann 
duroii elektrolytiacha 7oxgBJigB Oder durch Verdampfung arzaugt 
warden und hisrfUr erforderlicha Signale kSnnen in an aioh 
bekanntar Vaiae drahtloa iibartragen verdan» 

25 

Auoh aai nooh erw&hnt^ daB die Fernaehkaaara aval odar aahrere 
der dargeatallten und beachriabenan Aufnahaeeinriohtungen odar 
fflehrere Aufnahmeorgane in ainar gomainaaoan Aufnah&oeinriohtung 
aufvaisejEi kann, dia in einar lUnga zur Llingeaohae varlaufandea 
50 Linie, die dexa oban ervMhnten Streifen parallel liegt, angaord- 
net Bind. Sie liegan alao in nlobt im ainzelnen dargaatellter 
Veiaa in dam GehSuaa vie die dargeatellte Aufnahmoalnriohtuag* 

Die Ferneehkamera enthttlt ferner ain elektromagnatia 'h virkendoe 
35 Toil V, Duroh Erzaugung eineg Kagnatfeldea auB^rJialTj daa zu 
endoakopierenden KbspBTs kann eine Kraftwirkung auX die yera* 
eehkamara auagetzbt verden« Diee kann zur Beeinf lussung der 
Bevagung der Pernaehkamera in ihrar Dte.geriehtung auagenuizt 
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vordaHf also zur Portbewegung, aber aueh zur Beeehlexmigun^ Oder 
7e7laAes&mun« einer duxoh die natiirliohe Perietaltik auegoiaaten 
Bevegung* 7 rner katin eino Lenkoag der Ferneebkamera an Abzv 1» 
ffungen od«r BiiimiindTmsen odes eln ElnelnftUiren in Ausbuohtiuiffei). 
S in dor betreffeftden Gefiifivajid bevixkt verden. 



Hauptzveok dea ferroaagnetlsoh virkenden Teils V 1st die Herbei* 
flihrun^ der Botatlonsbevsgung der iFernaehkamera. Hierzu Terl^Loft 
deasen nagnetlscha Lataigaachaa (^uaz 2ur L&igaaohee der Ternaah- 

10 kamera^ voduxch mittela Crehung dea auBerhalb daa KiSzpera erzeug« 
ten Magnetfeldea die Pernaebkai&era ubl ihre Lftngaachaa drahbar 
let* Da die zu aBdoBkopiarandan Gef&lSey z.B» der DarmtTlala 
Krtl&mungan aufveieen kaojit denezi die f ortlaufend Torgeachobdn 
Fernaahkamera zu folgan hat^ und da dieaa aieh hierbel fortv&h* 

1^ rend vditar dreiien 8olX# lot daa MagnatfeXd In alien RaumelodAen 
drehbar« Hierzu dianen an dan V^ndan dee BehandlungBraumasf der 
gegen Fremdfelderi z.B* das Erdaagnetf eld, nach auBen hln a'bge- 
BChirmt aeln kann^ angebrachte Feldvioklungen Y2 und YJ, die 
den drel Disanaionan dea Raumee entspreohen, und die je zvairaoh 

20 vorgesahen aein m&gen« Zvai Wicklimgen Y1 sSgen parallel zu 

FuiBbodan und Deoka daa lehandlungsrauined angaordnat aein* Zvei 
Wioklungen Y2 aogen dar Vorder- und Hinteraalte dea Raumes 
zugeordnet eein unH zwei Vioklungen Y^ der .reohten und der 
llnken Seltenwand* Hit Hilfe aolohar oder ^hnlioher Wioklungen 

25 iat ea bekanntlioh o&glioiiy eln magnetlsches Drelifeld ia Raua 
zu erzeiigen, dessen Drehebene ganz baliebig gev^lt verden^ alao 
beliebig geachvenkt warden kanny IndaxD hierzu die verachiedenen 
Vioklungan einzeln oder in Komblnation mit Strom versohiedener 
und stetig vechselnder Sttoken beaohickt verden« Hit Hilfe eines 

}0 sol Chen Drehfeldee vird die Rotation der Fernsehkaj&era tlber ihr 
ferromagnetisoh wirkendee Tell herbeiger^hrt* Die Drehungsabene 
dieaea Drehfeldea vird laufend der aoi&entaneA und dureh die 
ervfihnte KrtifflmungdeB zu endoekopierenden GefaSeaf z#B« dea Darmai 
bedingtan Ausriohtung der L&ngaaohse der Fernsah3£aaera angepaBt, 

J5 also 8o, daB dleaa sich immer senkreoht in der IDrehungaebene 
dieaea l^rehfeldea befindet# 
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Vie tereitB angegeben, brlngt dar Sexider S die Jernsdhslgnale 
in FOUForm iib«r den Dipol D1/D2 zmt AujasenduA^* Blase Si^nale 
verden nicht nux von einem Eapf anger V der ViodergabeeinriclituJigf 
aoftdern auch Ton einer Oztungseinrichtun^ X aufgenommen* Dleee 

3 vermag anhand dlesei: Slgnale jederzeit die momontane r^TZjnllohe 
Auoriohtun^ dee Slpola ])l/j)2 der Ferndehkamerat al»o Ihrer 
Lcin^eaehee festzuatellen* HlorfUr Isi aie mit drel Mpolen au.8« 
geatattetf die den drei Dimensionen das Hau&es entspreoben* Die 
Ortungealnxiohtoji^ X erinittelt und j&eldet laufend Baten, die 

10 die iDomentane Auarlohtung defi Perns ehkaaerai d»h« ihzer L&nge* 
achsQ beireffeni iiber den th^ertxagungeveg x an elne gemaiaeaAa 
S-teuarelnrichtung Z« Bel den dzal Oipolen bandalt es sioh ua 
die Lipole zl/x2| x3/x4 ujid x5/x6« Die Steuezalnziohtung Z 
beeohiokt nach Hafigabe dieser 2>atea die PeldviekluAgen Y2 

15 und Y3 eo mit Strom vechaelnder StlLrke und Rlchtongf daj daduroh 
ein Drehfeld in der gleiohen £bane ezzeugt vlrdf in def mooLentaa 
die Drehebene der Perns ehkaaera liegt* Die Stromzuilihrung fUr 
die Feldvicklungan erfolgt ilber oine mehradriga Leitung y wti 
der Steuarung Z zm dieaen Peldvioklungan* 

20 

Die von dem Cmpfangetr U der Viederg&beeizsrlohtung' Qlttela selnaa 
Dipola Vl/72 bildpunktweise empfangenen FerneehoigaaXe warden 
dam Speioher H ^ugefUhrti der elne groBe Anzahl 7on aua dar 
Zdichnunff eraiohtlioheA Spa ioharz ell en aufweiet* Je eine viadasw 

2$ au9 einer Ansahl von SpeieheralesienteA beatebende apeiebeapsalle 
dient zur Speiaherung der zu ^e alnan AufAahmazyklua gehSrendan 
PerAaehaignale, von denan ;)ede9 aua einem PCH^Wbrt bestebt« In 
der gleiohen ReihenTolge^ vie dieee FCM--Vrorie ia £mprttnger U 
eintraffeni verden eie von einer Sohreibeinrlchtutig UR naobein* 

}0 ander Wort rtlr Wort in die Speioberelemente elngeaobrieboni d«h« 
Ifluner eln PCK«*Vort in ein Spaiobareleme&t, Und dia PCK»WoTte, 
die jeveils zu alnem Aufnahaezyklua geb6ren« verdaa lamer in 
die Spelcberelemente Jeveila einer Speioberzelle alngeaobziabep* 
Die Anzahl dar von der Aufnahmeeinriohtung der Femeehkaffiera 

33 abaolvierton Aufnahmezyklen bei elnem findoekopievorgang let also 
gleloh der Anzabl dar dabel baaohriebanen 5peioherzellen« Dleae 
Anzabl ergibt eicb aua der Dauer eines findoakoplevorgaagas^ 
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dl durch die Sauer ftlr J a elnen Aufnaimesjklue zu dlvldl^ren 
ifit« Anfang und Cnde je elnea Aufnahmezykluesae aind duroh daa 
valtar o'ben berelta erl&utertQ HeLrkiersignal bezeichnat, zoit 
daeaon Hilfe die zeilexivaisa Spaloharung dar PCM^Vorta ja alnaa 
5 Aufcahnazykluasaa ermbglioht lat« 

Daa Gaaaat-'ISrsebnia alnaa Sndoakopiavorgan^a kaiin in an slob 
lekanntar Veisa mit Hllfa dinar Laaaainrichtung BP daa Spaiehara 
und alnaa Honitora (Bildechingariit) aiohtbar gaa&oht vardan. 

10 Pernar let aine liruokeinrichtung IT ▼orgaaehant dia das gaapaloiiar- 
te G6saat-£rgebnl8 eines Endoskoplevorgangas bildpunktvaisa in 
abanso vie mittele des Monitors an eioh bakannier Veiea auasu- 
druokan gastattot* Sia dzuokt also pro PCIiUVort je einan Bildpunkt 
und v&hlt dabai javaila alna Intanaitat fUf dia batfraffaada 

15 Fapiar«iSohwiirzung naoh Mafigaba dex in dam javalligan Farnsah* 
signal enthaltanan Tail-Blldinforaation* Slaa flihrt dia Druok- 
ainrichtung jeveila ainzaXn ftir je ein FCll-Vort, alao ainan Bild- 
punkt Oder gemainsam pro Aufnehmazyklue t also pro Bildzeila durch. 
Die Druokainriohtung kann dia vom Kmpfangar H aurganoaxnonan 

20 Ferneehelgnale auoh obne aine Zviachenspeioharung io Spaiohar « 
alao im Direktamprang nlttaXa dae Sttpfangere U abbilden. 

Aua untaraobiedliohan Voraohubgaaohwlndlgkaltan argaben sieh 
yarzorningen« Sine erh&iite Vorsohubgaaohvindigkeit der Parnaeh* 

25 kamera hat zur Polga, da0 die aufeinanderf olgandan Aufnahaa- 
zyklan einar schraubGnfSrmigen Llnle mit mehr Stoigung (vgl, 
GevindagMnga eines Schraubgewindea) antapraohan (und uogakehxt), 
hat alao aina zuaam&endr&nganda Bildviadargabe au Folge (und um« 
gekahrt)» Es iat mSglioh, blaran aine unglaiohm&Blga Vcraohubga- 

30 sohvindigkeiti alao Bigenhaitan der Parietal tik zu arkannan« 

Wird dia Torachubgaschvindigkeit au:f andaram Wage, z.B. mlttela 
der Ortungaelnrichtxmg, laufand ermlttelif eo kann an Viand dinar 
aolchan zusatzlicliaii Information, dor Varzarrungaeff ekt, aovait 
er unarifuiiacht istf kompeneiert und elijniniert warden^ 
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Schllefillch sei auch noch die Speisimg der FdrnsehkaiDera 
mit Betriebsspannung erl&utdrt. HlerfUr kaim eine 
Batterle B vorgeaehen warden. Ba kaan aker such vorge- 
sehen warden, daS In zieitlicliein Wechsel odor ©it unter- 
5 achiadliohen Sendef reaueneezi einerBei-te PCM-Worte von 
dem Sander S zim EmpfSnger U und andereraeits 
Hochfrequanzalgnale als Zsergletrager Yon der In dieseza 
Falls zua^tzlich als Hoohfrequen^sender auageblldetan 
Ortxrogaelnrichtung (die ggfs- ebenfalle In zeitlicliem 
10 Weohaelbetrieb arbeitan mUBte) zu einer Aufnahmeeinrich- 
"tung E libertragen werden, die i,w. als ein nur fUr dieae 
HocbfrecLuenasignale durchlaaaigee Filter aueaubilden ist, 
von welchem die empfangene Snergie der in dieseia Falle 
ala Puffer dienenden Batterle augeftihrt wird. 

15 

Eine andere Auaftlhrangsvariante der Erfindung ist in 
Fig* 2 der Zeichnungen dargeatellt. Dieee Tariante ertlb- 
rigt die HUlle und die Vorkebrungen nach Pig.1 aiam Rotle- 
renlasaen der Ferns ehkajnera mittela des Trebfeldea* 

20 Sie welst im Berelch Ibrea groiSten Umfangea, bezogen 
auf die aenkrecht 2u ihrer LBogaachse llegende Quer-^ 
schnittsebene, auf ihrem geaamten TJmfaag (eventuell nur 
auf einem Teil ihrea Umfangea) eine grSflere An^ahl von 
lichtempf indlichen Organen Shnliolx dem anhand von Fig, 1 

25 beschriebenen (A1) auf^ also gleiclieam einen Kranz 
aoloher Organe, Ihnen sind einzeln liohterzeugende 
Elemente, aldo Lichterzeuger, ^hnlich wle bei der anhand 
von Fig* 1 beschriebenen Anordnung zugeordnet. Die 
Daratellung nach Fig, 2 zeigt einen aenkrecht zu Ihrer 

30 langsaohae gelegten Schnitt in dieeem Bereioh; das 

&ehause Kl moge eine ahnllohe Gestalt aufwelsen, wie das 
ffeheuae K in Fig* - Jeweila ein aolohes lichtempflnd- 
liches Organ ist mit einem Lichterzeuger zu einer 
Aufnahmezelle kombiniert. Im Bereioh dea grSfiten 0&- 

33 fangea zleht sich ein Kranz solcher Aufhahmezellen XQ^ 
bis A&n (Oder nur A&1 bia A&a) uxn die Fernaehkaaiera 
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nacli ?ig» 2 h.e rum* liar GehS^use moge e>>exifalle glasklar 
llchttransparent sein, wenigstens vor jeder d r Auf- 
naluaezellen A(j1 bis A9n, 

3 Die Perndehkamera nach Flg» 2 weist eine Steuersclaaltting 
Q auf 9 die da2:u dlent, die Aufnalimesellen AG1 fala AGn 
zur Al^wiclclimg der Aufnahmezyklen relhum wlrksam zu. 
echalten. Jede der Auf nahmezellen ist mlt elxiem Kodierer 
ahnlich dem aniiand von Pig- 1 beschriebenen verbindbar. 

10 Hierzu ist eiae nichtgez;eigte zentrale Bualeitung vor- 
geaehen^ die der &eihe nacb zu alien Aufnabmezellen 
sowie zu diesem Kodierer gefUhrt lat. Die Wirkaameoiial'- 
tung je einer Aiifnahmezelle, woftLr Steuerleitungen 
bla qn vorgesehen alnd, beeteht darin, dafi ihre Beleuch- 

15 tungaeinriciitimg (Liohterzeuger) eingesGhaltet wird, 

und da6 ihr lichtempflndliches Organ liber die Bualeitung 
mit dem Kodierer durchverbunden ni/ird* Es iet auch moglioh, 
bei Wlrkeamechaltung einer Aixfnahmezelle zuaatzlich die 
lichterzeuger ihr benachbarter Aufnahmezellen wlrk- 

20 sam zu schalten. 

Mit Hilf e der Steuerschaltxing Q wlrd die Abwicklung 

der Aufnahmezyklen bewerkstelligt, die in ihrem Ergebnis 

mit den anhand yon Pig, 1 beechriebenen Aufnahmezyklen 

25 vergleichbar sind, Dabei liefert jede der Aufnahmezellen 
bei ihrer Jeweiligen Wirksamechaltimg je ein Pernseh- 
signali folglich lief em die In einer kreiaformlgen 
(endloaen) Beihe angeordneten Aufnahmezellen bei den 
zykliaoh umlaufenden SteuersGhaltungsvorgangen in 

30 ahnlicher ffeise vie die Anordnung nach Pig* 1 Serien von 
Perns ehsignal en, Eine der AufnahJnezellen moge ein sich 
von alien anderen Pernsehsignalen deutlioh unterschei- 
dendea Markiersignal lief em, wodurch Anfang und Ende 
Jedes der Aufnahmezyklen eignallaiert und markiert wird# 

35 Die Xodierung, tlbertragtang und Auswertung der Pernseh- 
signale sowie die Betriebsepannungsspeisung aSge ghnlich 
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wle in der Anordnung nacli Pig* 1 realisiart seizi* 



Pi© Ausfiihrimgsvariajite der Erfindung nach Pig, 2 ©r- 
librigt die Btandigen Rotationevorgange der Pernseli- 
kamera, wie aie bei der Anordnung naoh Pig. 1 yorgeselien 
sind, aowie In Zusammenhang damit die &uBere Htllle H. 
Die Anordnung nach Fig. 2 kann ebeneo wle die Anordnimg 
nach Pig, 1 mit einea ferroisagnetisoh wirkenden Tell V 
ausgerUstet eein. 1st nSmlich die Ferneehkamera nach 
Pig. 2 fUr Rundumaufnahmen nur im Umkroie eines Halb- 
kreises aufgebaut (z.B, aind Aufnahmezellen nur von 
AG1 bis AGza vorgesehen), so kann mittela dieses leilee 
die Pemeehkamera unter Einwirkung eines gufieren 
Magnetfeldea herumgedreht ^iverden^ um Ihren Kalbkranz 
von Aufnahmezellen AG1 bis ASm auf die jeweils 
gewiinschten Partien dee su endoskopierenden (JefaBea 
auajiurichten- Bine Ferneehkamera in der aus Pig. 2 
hervorgehenden Ausbildung ermdglicbt es, auf MaSnahmen 
Tind Einrichtiuigen zmt Ortung zu verzichten und die 
Mittel zur Brzeugung dee MuQeren fiiagnetfeldee wesentlioii 
zu vereinfachen, well eich die Brseugung eines Dreh-' 
feldea in alien verachiedenen Sausebenen eriibrigt. Die 
einmalige Lrehung der Perneehkamera kann vor Beginn 
einer Aufnahme durchgefUhrt werden. - Die Anordnung 
nach Pig. 2 echafft die weitere MSglichkeit, einan 
tragbaren Empf&ngex vorzueehen und diesen mlt elnazn 
Verstarker und/oder Umae-teer und einem Sender zu 
kombinieren, der die Ferneehsignale darm an eine 
Wiedergabeeinrichtung Shnlich der in Pig. 1 gezeigtea 
weiterleitet . Dadurch ware die Moglichkeit gegeben, 
dafl der Tr^ger einer BOlchen EndoBkopie-Pernsehkamera 
in einem begrenzten Umkreis frei heruxalaufen kann. 
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